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DEARBORN’S System for weighing with Ease, DispaTCH, and. PRECISION ; 
Purchased for Half the Cost, and used with Half the Labor, of Scales and Weights. 


UBSCRIBER, Fatentee of the PROPORTIONAL BALANCE (which has been usually || 
- Patent Balance) informs the Public, that he has now the Sole direction of manufacturing |, 
ing that valuable instrument ; and adds his assurances, that no effotts shall be withheld for 
g the reputation which it has already gained. 

- the time this Balance hus been known to the’public, the three following questions have 
y been put to the Proprietor. 0 

not your Balance liable to be often out of repair ? 

what consists the difference between this and the common Stcelyard ? 

il not the effects of heat and cold tend to destroy the accuracy of the Instrument, by ex- 
and contracting the Beam ? 

lowing Facts, Demonstrations and experiment, are replies to those questions. 


Facts in reply to question 1st. 


dance which was originally made for experiment, was for dumestic use, and is calculated 
ing 234 lb. The Subscriber has the written testimony of a Gentleman of undoubted vera- 
he shewed him the Instrument in the year 1783. 

he time of its being finished it has been much and roughly used, notwithstanding which, it 
as yet, not the smallest indication of the want of any repair. 

st Beam for weighing large draughts was made since the Patent was obtained ; it has been 
wiv four years, and has been exercised in weighing at least sixteen thousand hogsheads. 
sot yet required even a second painting or any other repair, and performs exactly as at 
out exhibiting the least testimony of detect. ; 

er proofs of its durability be sought, time only can furnish them. 


Demonstrations in reply to question 2d. 





’ 


The 
‘mmon 


elyard. 


bel 


me nr ES ND 
<= = NL A ES 





The Principles of the Comunon Steclyard explained. 


The ends of the three pivots appear m the centre of the breadth of the Beam: a is the centre of 

‘ynotion, upon which the beam turns in the arch ofa circle: 6 is the point where the article to be 

weighed is suspended, and ¢ is the point where the poize is suspended, both being abave the centre of | 

-® qpgtion. While the beam remains level, the horizontal distances of these points of suspension 

from the cemtre of motion, are ad, andac. Depress the larger end of the beam until the point 6 

falls to f; and the point ¢ will rise tog. It is evident, that on the falling side the horizontal distance 
ad is increased to af, and on the rising side, the horizontal distance a ¢ is reduced to a A. 

Thus by an encreasing power on the falling side, the reducing power on the rising side 1s overcome, 
and the equilibrium is destroyed. Hence the reason why the Connnon Steelyard, and every beam | 
«constructed on those principles, must ever be liable to error and to frand. 

With the radical error above exemplified, two other errors are united in the Common Steelyard 5 | 

all of which arc carefully avoided in the construction of the following instrument. 
| 
| 
| 
| 
! 











The 
Proportional 
Balance. 





The principles of the Proportional Balance explained. 


The ends of two pivots appear near the shouider in the beam, @ is the centre of motion, upor: 
which the beam ‘turns in the arch ofa circle: 4 is the point where the article to be weighed is sus-) 
ed, and c is the point where the poize is suspended, both being on @ &me with the centre oF: | 
‘motion. While the beam remains level, the horizontal distances of these points of suspension from | 
the centre of motion, area andac. Depress the larger end of the Beam, uml the point 4 falis to d. 
and the point ¢ will risetoe. It is evident that the horizontai distances are both reeuced, and thas 
this reduction of distances is always equal or proportional, on hoth sides of the centre of motion. 
“hus the beam preserves its vibrations like a Scale Beam, and hence the reasen why Ke ART in 
manacement, can render it a fradulent instrument. 
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{| Demonstration and Experiment in reply to question Sale 


r The power of expansion or contraction influences a bar of metal in all its parts equully, provided 
the whole be of one kind, and be equally subjected to the effects of heat or cold. If the given dis- 

. |} tance between the pivots of a beam be one, and the length ofits shaft be twenty, then the former, ~ 
will exp2nd or contract in the proportion of one, to twenty. of the other, whereby. the comparative. 
listances and the equilibrium are ‘preserved. ‘ Wherefore, if a beam’ “could by the Winter’s frost, be 
reduced to one half of its length in Summer, - -the ‘proportion of the: A cole and the power of the 
weights suspended thereon, must remain unchangeably the’ same. oe 

| But as some minds receive fuller conviction from experiment than font eal demonstra #: 
Pe they may be less satisfied with the foregoing than the following. ee ‘ Me 

r Onthe ev ening of January 21st, 1804, I took a small balance in my room, and suspended s: xteen ; 

| pounds on the hook, which I balanced by the Poize at the proper notch ; the ‘thermometer, which 

‘}{ was suspended just by it, standing at $8 degrees, or 6 degrees above? ‘the e ‘freezing -pgint-"31 then eis 
removed both into the open air, where they ‘wert suspended: together for th ne term of one hour, - hen: 
the thermometer fell to 10 degrees, or 22 below “the:-freezing point: “Lhe wensee 7 Sei aca } 
the beam as at first, and an exact equipoize, was pauceces in the former expermen ead ists oe 

I next placed the beam in a vessel of water; which#was ‘made sto: > OU, eer eae ature 
was carried to 212, it was then taken out,and the weights were: soncl iexpedi 
tion as possible, when the result, as before, was an exact pquipoize-85327 aes 
Thus the instrument was cooled, to sixty six degrees below ' Bu 

\dred and thirty six degrees above it, without: ‘producing’ ahy 3 parianior Lt! 

jcan satisfy himself by similar experiments. *. #.;%477. “RAS E632 ages Ts 
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After a strict scrutiny bya Committee ot the Honprable GENERAL Ck - 

| authorizing the use of this instrument, in aif cases“ of “Weighing;: =thpou ithe “Cossiored : 

| “his act secures to the purchaser the Stamp af a Sworn Sealeéron-¢ he Ream and 2 Wi ees 
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Since the above per iod, Certificates of the accuracy ‘and’ canyon orthis Sees ve fe bala se 
i30 multiplied, that there is not room for their inserfon in. Use: be erent 
In every complaint of a difference in the weight of ant sae ai aba : 
| balance and by scales and weights, it has been the. Si 1é “gale tar ‘séarch “for the . 
cause of the aifference, when he could come at the. Sscalessand woes ayith™ehichE the : scomparison, *: ; 
Was Made : and in every instance of the kind, which has yet come. £0. a Knowledge; the oe cal 
H i tas been found te originate in an error of the Scale Beam," Sor the i Reh, dt in° both... = 
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In one instznce, fire iron weiglits required no less than baat ree mies ‘Gunce pf lead toad- « 
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“ust them with the Standard ; after which, the weight giver by th 
| aven by the sc:.les were aed, correspondent, which before: 
i The Subscriber therefore respectfully solicits, that ‘wherieyer-4 of the 

| may be traced to its true source. and that its credit may be “carried t count where i it, Soe 


re Description of the use of the Proportional: ‘Balance. _ +: 


j The Weights fa1 the diffe: ent sizes of this Balance,. consist ‘of :the ; following: % a ay, 

1 tb. 2 Ib. + [b. 8 Ib. 16 Ib. and 32 Ib—every Beam is’ calculated” Tor two,” of the” above’. mentioned 

lweights ; one of whi ich i is clways twice, or four times, or eight times, as “heavy: as the other. ight oa, 
One of the Bat sives of the beam is numbered for the larger; and the other? “for the. smaller, of: 

jthose two wei nts. Near where the numbers begin, a stamp is. impressed-on each side of-the es. 

ie wsignating what weight Eelongs to cach sirle of it. norieue ee ey j NR ene ie 

For eXamp ie. weights of 16 ‘and 3 unds are applie to 1¢° langér beams, ich. 

: stampec . 14. ard on vu. other P. aa When ee two are not.guficient : “for ich ono ‘the Guan. 
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PS aie ets CCSi gned to draw, more of the larger weights j are. added’; *the ‘number of them. 
Any shown os the stamp 2 P. $2, or 3 P. 32, &c. ‘Any article not exc the numbers | on the’ ; 
mal! sid: or the beam, may be weighed by either of the weights beter aANK carticle Not ex- Q 
ceedizce tre rumbers on the /arge side of the beam. may be weighed by, (oes zoek it Separately 5 tas 
ov e:ther of those articles (if not too light) may be weighed by both’ of the-¥. We histogether. “If both:., 
we on. the numbers en both sides, where the weights hang, must déd SF an x iy greater number ~ 
af weights be used. the numbers w here they all hang must be’ added, Sal sieic aa thew iehtof 


she article. It is to be observed, that all numbers for the large weights;.are ‘: tobe sake rom .$ the 
‘arge side of the beam ; ; and fer the small weight, from the small si 






eb eee ‘temarks -it coeds 
ye noticed, that in weighing an article of two thousand pounds, Tmo" Tho mm wand Changes may. be ade - 
"Ww different arrangements of the weights, to prove the searaaiecs * ae insttyument, -or:-t to-detect ith 
2rrors if inaccurate. S TERRY Abc ae Gea MSS 


Those who wish to weigh ounces with beams of the smaller. sizes,” eh “tbe accommodated, “with be 
ren -: 
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The troubie of fifting the larger weights is reduced by means of “Shain, sufficiently lon to let thesy = 


weight vest on the ground, while the hook hangs on the. beam. Bae may be_ chung 
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small weichts lor the purpose. on application at the Factory.” 5 
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upon the lower links of the chain. ig tus 
By late improvements in the apparatus, the largest hogsheads taken. in 

| (without being rolled from their stations) by the labor of two men only, with xtreme es 

| To these Gentlemen whe have received consignments 0 Balances, yi 

|by their attention. and the exertions of the Subscriber by theig,punctuality, he's 

‘thanks, and solicits 4 continuance of their orders, which will Pay claim “his s.pron esis Sh 
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To the Presrpents and Memsenrs of the SELEcT. 


and Common Councits of the City of Philadelphia. 


Philadelphia, February 24, 1803. 


GENTLEMEN, 


S some Members of the Councils were absent on the 9th 

of December Jast, when my Memorial was read before 
your respective Boards, I present a printed copy of it, that all 
may know its tenor; and, as Obje€tions have been urged a- 
gainst permitting the use of that correét instrument, the Pa- 
TENT BaLance, in the market, I also present a copy of my 
replies to those obje€tions, that all may have an opportunity 
of leisurely weighing one against the other in the balance of 
reason and candour. 


The Memorial was as follows. 


To the SeLecr and Common Councizrs of the City of 
i Philadelphia. 


GENTLEMEN, 


IN the year 1799, I presented a Memorial to the Common 
Council of this city, respeQling my Patent Balance ; only asking 
that it might be permitted to be used in the market. A com- 
mittce was chosen, who after a very criticul examination of the 
principles and the operation of the Balance, and after subje@ing 
it to experiments made by several ingenious artists, presented 
a report of such tenor, as valuable improvenicnts always merit. 
This Report, which is transcribed in your records, under the date 
of March 19th, 1799, closes with recommending the adoption 
of the following resolution, viz. 
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“ Resolved, That the use of Benjamin Dearborn:s Vibrating 
“ Steelyard be permitted in the markets of this city; and that 
“ a committee be appointed: to bring in a bill authorising the 
“ same.” 


Being obliged to Ieave the city, I had not an opportunity of 
explaining the principles of.my Balance to the Councils, but 
have been since informed], that the bill passed in one, and was re- 
jeGted in the other. I presume that the only ground on which 
my unaspiring request could ‘have been refused, was some mis- 
take concerning the mathematical principles of the Balance, and 
suppose that this mistake existed in an erroneous opinion that 
its principles were similar to those on which the common Stecl- 
yard is constructed: It therefore becomes necessary to explain 
and compare principles, for which purpose this is accompanied 
with drawings and mathematical demonstrations. 


Since the report above mentioned, a Iw, authorising the usc 
of my Balance, has been passed by the Legislature of Massa- 
chusetts, whose committce were so cxtremely particular, in a- 
scertuining its accuracy, that I was dire&led by them to make ap- 
plication to the Professor of Mathematics at Harvard college for 
obtaining a certificate of the statical corre€iness of its princi- 
ples; and, ifa single crror had been discovered, cither radical 
or accidental, no argument could have obtained one vote in its 
favour: a copy of this aG, and of Professor Wxbner's certifi- 
cate, are in the hand-bill herewith presented. If the multiplied 
testimonies in this bill, and numerous others which J] possess 
in manuscript, be not sufficient evidence, the Balance can again 
be subjeCled to any required experiments. By such experiments 
it has been proved, in this and almost every other state of the 
Union from New-Hampshire to Georgia, and its accuracy and 
convenicnce are thereby established, on a basis, lasting as the 
principles on which it is predicated. 


The Patent Balance is now preferred in many of the states 
to any other mode of weighing :—it is adopted in the market at 
Washington, the capital of the United States, and by the Aine- 
rican government for weighing cannon, and all doubts respeAing 
it are now removed, except this— Whether it is expedient to pro- 
hibit the public use of an accurate, convenient, and valualde In- 
strument, mercly because it looks somewhat like another instru- 
ment, which by fixed errors in principle is made applicable to 
fraudulent purposes. i 


The design of this Memorial is to solicit that the respeQable 
bodies to whom it is addressed, will take the subjcél into consi- 
deration, and pass to such decision, as in their wisdom they shall 
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think meet, for granting or refusing the use of the Patent Ba- 
lance in the markets of this city. 


Respedifuily submitted by, 
Gentlemen, 
Your inost obedient, 
and very humble servant, 


! BENJAMIN DEARBORN. 
Philadelphia, Decemler 9th, 1802. 


On reading the foregoing Memorial, it will be observed, that 
the only request it contains, is, that the Councils will teke the 
subje€t into consideration, and pass to such decision, us in their 
wisdom they shall think meet, for grating or refusing the use 
of the instrument in the markct. 


The Councils have wisely prohibited the use of common 
Steclyards inthe market, on account of the fraudulent purposes 
to which they may be applied; this prohibition virtually operzics 
against the intrcdu@ion of my Balance, although jt was uct 
known in the city at the time the prohibition took place ; but, 
whether in /egal construGiion it would extend to the exclusicn of 
a correét instrument, which was not known by the Councils +t 
the time of passing the Ordinance, isa subjeQ which T shall net 
attempt to discuss. J ask no patronage for the Instrument, ¢x- 
cept this, that society be at liberty to use it or not, at their ples- 
sures ‘lo decide whether the community shall have this likerty 
I had anticipated but one point on which the question could turn, 
which is correctaess. ‘This particular having been fully asecr- 
tained, to complete demonstration, ] saw no rational GbICCION 
which could be offered against its introduction. 


Fats and Mathematical Demonstrations are the only argu- 
ments which ] have used throughout the progress of the Lisi. 
ness- Opinion 1 have never offered as testimony, nor theery for 
experiment; yet opinions and theories are brought against fads 
and demonstrations, and are urged as chicQions agamst allew- 
ing the people the liberty of choosing whether they will make 
use of iny Balance or not. 


_ These ObjeAions I shall state, as far as I comprehend them, 
and whether they be applicable to the original question, er fn. 
reign to ite] shali offer mathematical Comonstrations and fecis in 
reply. Jlence every member of the Councils will have on on. 
portunity of viewing doit sides of the subicQ, and of MI lis 
decision upon 2 knowledge of its merits. | 


Crs. |} 
ONE OBJECTION. 


That the Patent Balance is not equal to the Common 
Stcelyard. 


In reply to this obje€tion, I shall describe some of the go- 
verning characteristics of both, and present a mathematical de- 
monstration of their difference in ‘principle. 


The Common Steelyard. 





The Principles of the Common Steelyard explained. 


The ends of the three pivots appear in the centre of the 
breath of the beam: a is the centre of motion, upon which the 
beam turns in the arch of a circle: 4 is the point where the ar- 
ticle to be weighed is suspended, and cis the point where the 
poize is suspended, both being c4ove the centre of motion. While 
the beam remains level, the horizontal distances of these points 
of suspension from the centre of motion, are ad, andae. De- 
press the larger end of the beam until the point 6 falls to f, 
and the pointe will rise tog. It is evident, that on the falling 
- side the horizontal distance a dis increased toa f; and that on 
the rising side, the horizontal distance a ¢ is reduced toa /. 
Thus by an increasing power on the falling side, the reducing 
power on the rising side is overcome, and the equilibrium is de- 
stroyed. Hence the reason why the Common Steelyard, and 
_ every beam construéted on those principles, must ever be lia- 
ble to error and to fraud. | 


With the radical error above exemplified, two other errors 
are united in the Common Steelyard; all of which are carefully 
avoided in the construction of my Balance. 


Gah 5, 
The Patent Balance. 





The Principles of the Patent Balance explained. 


The ends of two pivots appear near the shoulder in the beam. 
a is the centre of motion, upon which the beam turns in the arch 
ofacircle: 4 is the point where the article to be weighed is su- 
spended, and c is the point where the poize is suspended, both 
being ona line with the centre of motion. While the beam re- 
mains level, the horizontal distances of these points of suspen- 
sion from the centre of motion, are a 4, andaec. Depress the 
larger end of the beam, until the point 4 falls to d, and the 
pointe will rise to e. It is evident thatthe horizontal distances 
are both reduced, and that this reduétion of distances is always 
equal or proportional, on both sides of the centre of motion. 
Thus the beam preserves its vibrations like a scale-beam, and 
hence the reason why No ART in management, can render ita 
fraudulent instrument. 


ANOTHER OBJECTION. 


That the Patent Balance docs not turn so casily asa 
Scale-Beam. 


In reply to this objeétion, I offer the following remarks. Eve- 
Ty person who is acquainted with statical principles, knows that 
the ease with which a beam turns, depends on the sharpness of 
the edges which form the points of suspension and centre of mo- 
tion, and the position of the latter, as it respe€ts those points and 
- the centre of gravity. If the centre of motion be placed too high, 
the beam does not turn with ease; if too low, it turns, like the 
Common Steelyard, either way, as the weigher chooses. Be- 
tween these extremes, there is acertain point where the centre 
of motion ought to be placed; and this point is found as casily 
in my Balance as any other. 


Gal 


The Patent Balance-turns:so easily, as always to deteét incor- 
rect weights, if they are put upon it; this was abundantly prov- 
- ed in presence of the Committee, by trying weights, first with 
the Balance, then with the brass legal standard weights of the 
City, and both experiments gave. precisely the same demon- 
stration of the errors of the weights, which were before supposed 
to be correét. The Balance which J used on the above occasion, 
has been made more than twenty years; through this period it 
has been much used, and very carelessly handled, and has not 
been repaired; yet it required nat one-third part of one per cent 
toturn it. I am doubtful whether a Scale-bcam, of a size for 
weighing three hundred pounds, and which had been in use 
twenty ycars, would turn morc casily; but any individual who 
has such a beam can ascertain this point, to his own satisfaction. 
The weight used in this experiment was fifty six pounds. 


In the certificate of James Simons, Esq. Colleétor of the Cus- 
toms in Charleston, South Carolina, the following passage makes 
a part of the report of the Surveyor and WeicH-Master, 
who were extremely particular in making their experiments. 


“ In weighing a hogshead of sugar in the scales, it required 
* three pounds weight to preponderate the scale. In weighing 
* the same hogshead of sugar in the Patent Balance, half a pound 
“ weight would preponderate tho scale." 


: 

Respeétable chara&ters in Philadelphia, have given certificates - 
of the accuracy and convenience which attend the use of the Pa- 
tent Balance, and of the ease with which itturns and vibrates,even 
after being roughly used for alength oftime. Gentlemen of the 
first standing in society, in the northern, southern, and middle. 
states, have given like testimony. Faéts speak the superior 
value of this system for weighing in every comparative experi- 
ment which is made; andevery purchaser, who desires to satis- 
fy himselfrespecting those facts, is always indulged with making 
any experiments he requircs, previous to purchasing. 


The Patent Balance has been purchased by the GovERNMENT 
for weighing cannon, by the PRESIDENT OF THE UNITED 
States, the SECRETARY OF THE Treasury, and the Secre- 
tany AT WAR, for uscin their respective familics ; it is adopt. 
ed in the market at Washington, and one of them is ordered for 
fhe hay-markct in the same city: it is introduced into many of 
the Custom-Housces, and in some of them it is the only instru- 
ment which is used for weighing ; and in the Commonwealth of 
Massachusetts, it is patronized by an act of the Legislature. 
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ANOTHER OBJECTION. 
That the Patent Balance is described in the Encyclopedia, 


consequently ts not new. 


To this I shall reply in se€lions. 

§. Ist. Whether the Balance be new or old, appears to me to be 
@ question which is totally foreign tothe subjcét of discussion, 
which. is, if the use of it shal! be permitted, or shall not be permit- 
ted in the market. 

§-2d. Ifthe Patent Balance hadbeen an invention before known 
and used, government would not have granted a Patent for it. 

§. 3d. The publication on which this assertion is founded, as] am 
informed, isthe 17th volume of the Encyclopedia, published by 
Mr. Dosson in May (797, from an Jedinburgh edition, which 
(according to the best information) was published some time in 
the year 1796. T possess the testimony of a gentleman now in 
this city, that I shewed my Balance to him, in the year 1783. 
This was fourteen years before the publication of that volume, 
which is now brought forward in opposition to the Patent Ba- 
Jance, adescription of which, was communicated to the Ameri- 
can Academy of Arts and Sciences, long before that publication 
was in existence. | 

§- 4th. The Encyclopedia contains no description (within my 
knowledge) of any instrument like my Balance; nor would all 
the properties of all the Balances described in the Encyclopzdia, 
furnish means: for making only a beam and weights similar to 
mine 3 independent of the other appendages which [have forme 
ed, to complete the conveniency of the system. This I shall de- 
monstrate, by comparing my Balance with those in the Ency- 
clopadia, with which it has been compared by others, as similar. 

Inthe 17th volume, opposite to page 784, is plate 481 ;—figure 
1 in this plate represents a beam which possesses one principle, 
and one only, in which we exaétly agree, in correéting the er- 
rors of the Common Steclyard ; thisis placing the points of sus- 
pension, and the centre of motion in a right line. 

Onc principle makes not a system. 

Another principle, is what in the Encyclopedia is termed the 
Range of the instrument, that is its extent, from the lightest to 
the heaviest bodies it will weigh. In figure 1, this principle is re- 
duced so far, even below the Common Steelyard, that the instru- 
ment could he of very little use ; hence the reason why we see it 
only on pagers Qn the other hand, the extent or range of my 
Balance, is carried beyond any other which is known. These 
contrasting qualities 1 shall exemplify. 
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In the description of figure 1, the word counterpoise is invari- 
ably in the singular number—even where the term double coun- 
terpoise is used, it is singular, which proves that the author's 
meaning was a counterpoise of double the weight. On viewing 
figure 1, we find it drawn witb but one counterpoise. In page 
779, col. Ist, near the bottom, is the following remark, “ itis u- 
* sual to make as many divided scales on the long arm as there arc 
“ points of suspension on the short arm.” From the-beginning 
to the end of the description, not a word appears which indicates 
that the writer ever conceived an idea of applying two counter- 
poises of different weights on one beam, or of having two gradu- 
uted scales on the beam, unless there were two points of suspen- 
sionontheshortarm. Hence it is evident, that but one counter- 
poise was ever designed or contemplated for this instrument. It 
is as cvident, that if this counterpoise should be heavy, it could not 
weigh light articles, and if it was light, it could not weigh heavy 
articles. If further testimony is necessary on this point, we find 
it in page 779, column Ist, near the bottom, in the following 
words; “ But the range of this instrument is not altogether at 
“ the pleasure of the maker.” On the contrary, the range of my 
Balance és at the pleasure of the maker; the range of that which 
was made for the Government for weighing cannon, is from 
one pound to seven thousand and five hundred pounds, and its 
principles are applicable to any range, from one pound to the 

- greatest extent which a beam of any kind can support. Beside 

the advantage of range, my Balance is possessed of another, 
of a singular nature, and important in application ; this is an in- 
herent proof of the accuracy of the principles on which it is pree 
dicated, and of the workmanship with which it is executed. This 
proofis produced by the variations which may be made in weigh- 
ing one and the same article, by placing the poizes in different 
situations on the beam, whereby as many changes may he made, 
as the article contains pounds in weight ; this singular principle, 
is unknown in any other system for weighing. ‘These essential 
advantages of inv Balance over that described in figure 1, arise 
from my manner of applying on one and the sanie beam, weights 
which are multiples, and having two divided scales on the Jong 
arm, with but one point of suspension on the short arm; usinga 
liguter weight for smaller articles, and a heavier weight for o- 
thers, or both together, or any number which may be necessary, 
without extending any weight beyond 321b. which is the heaviest 
Louse ; andis very easily handled. If heavier weights should be 
preferred by any person, they might be made of 64lb. or 128]b. 
but oone hurger than S2lb. are either necessary or convenient. 
— Pshall exemplify these remarks, by dzawing a comparison be- 
tween the characteristics of a Patent Balance which is now in 
use in Philadelphia, for weighing three thousand pounds, and the 
unavoidable inconveniencies which must have attended the sume 
Balance, if it had been made according to the description of fi- 
gure 1, plate 481, im tie 17th volume of the Encyclopzdia. °. 
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Ist. The counterpoizes belonging to the Balance above-men- 
tioned, are three of 32lhs. cach, and one of 16lb. miking in the! 
whole 112}be——these are all used for weighing SOGOlb. 
consequently, ifthe Balance had been made on the principles of 
figure I, it must have been accompanied with a counterpcise of 
112lb. weight, equal to all those. 

vd. ‘The counterpoise to be lifted from notch to notch on the 
Balance, for finding the exact weight of the goods, weighs only 
16lb. If the constru@tion had been on the principles of figure 1, 
the counterpoise to be lifted from notch to notch, must have 
weighed 112]b. 

3d- The smallest quantity which can be weighed with the a- 
bove mentioned Balance is one pound. If it had been made on the 
principles of figure 1, the smallest quantity it could have weigh- 
ed would be seventy pounds, except other weights were used be- 
side the counterpoise. 

4th. The number of notches on the Balance, corresponding to 
one pound each, are something short of seven and a halfto aninch. 
If it had been made on the principles of figure }, the number of 
notches, corresponding to one pound each, must have been ji/ty- 
one to an inch. 

As these proportions are founded on mathematical and stati- 
cal principles, they are easily demonstrated. 

§. 5. The place of the centre of gravity is another principle; 
here again we disagree. In fig. 1, it is placed somewhere in the 
Jong arm, depending on the scale to bring the beam to a horizon- 
tal position, as is explained at the bottom of column Ist, page 778; 
nothing thercfore can be weighed with that beam, unless the scale 
is on it, or the weight of the scale added to the weight indicated 
on the beam, or accounted for in some other way. 

My Balance has the centre of gravity exactly under the centre 
of motion, and preserves its horizontal position independently of 
the scale ; from this construction arises the advantage of weigh- 
ing either in the scale, or by the hook without the scale ; and the 
figures on the beam shew the cxaét weight of the article in both 
cases, without any calculation for the weight of the scale, which is 
balanced by a small weight at the end of the long arm, a hole be- 
ing made at the extremity of every beam, for that purpose. 

My Balance, from this accurate and convenient arrangement, 
becomes peculiarly useful in markets and in fomilics ; for witha 
beam of a size for weighing two or three hundred pounds, which 
has a tin or other scale attached to it, the lighter and loose urti- 
cles are weighed with ease and precision; while the same beam 
is caleutsted for weighing articles by the hook, which are too 
large for the scale, such as quarters of beef, &c. 

§. 6. In the volume before mentioned, page 779, col. 2d, we find 
two remarks upon the sensibility of bears on this principle; the 
first is scientific, and the other experimental ; as ] cannet recon, 
cile them, I quote them both. The frst is in the following words 
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"s¢ A scientific examination of the Steelyard will convince us that 
“ it is inlerior to the Balance of equal armsin point of sensibility.” 
Four lines surther in the same paragraph, is the follow ing: “We 
“shave seen one at Leipziy which has been in use since the ycar 
“© 1718, which js very sensible to a difference of one pound, when 
* Joaded with nearly three tons on the short arm.”” Here, as is 
frequently the case, the testimony of experiment contradiéts that 
of theory; and as the author has left the reader to take his choice, 
I prefer the testimony of experiment, which produces another proof 
that beams with a lony anéshort arm may be made to turn with 
a wonderlul degree of ease, notwithstanding any arguments of 
theory to the contrary. * 

Between the passages above quoted, the author makes the fol- 
Jowing remarks upon the steclyard ; “© But it is extremely com- 
* pendious and convenient; and when accurately made and at- 
© tentively used, itis abundantly exadét for most commercial pur- 
“ poses.’ by this it appears that the writer when speaking of 
the sensibility of the steelyard, had reference only to the weigh- 
Ing of sold. or some very precious conmodity ; and that for most 
commerciil purposes he thinks it abundantly exact. 

ye 7. Phe next object for comparison is the Leipzig Balance 
Just mentioned, which is handsomely delineated in fig. 4 on the 
same plate as the other. A few remarks upon this, may suffice, 
as the first si:cht of the figure shews us that the beam is construat- 
ed like the Common Steclyard, with two points of suspension on 
the short arm, both of which are above the centre of motion, and 
the point where the poize is suspended is still higher; but the 
beam is not turned over, or reversed, like the common steelyard. 

The description of this ingéument commences near the bot- 
tom of column 2d paye 779, and extends nearly to the close of 
the next page, wherein we find the following information. 

That no article can be weighed ‘with it, which is short of 300]bs. 

That the counterpoise weighs about 125]b. 

That with the counterpoise alonc, the beam will weigh from 
300 to 1200Ib. 

That beyond 1200]b. it is necessary to lift on an eke weight, by 
means of a littl tackles which continues the scale to 2000. 

That beyond 2000Ib. the load must be hung on the inner pin. 

That the cke weight mustthen be taken off and another put on. 

That the scale is then extended to 4000Ib. 

That beyond 4000]b. it is necessary to lift the former eke 
weight on again. 

That the scale is then extended to 5800Ib. and goes no farther. 

That the load is raised from the ground by a great oaken lever 
22 feet long. 

That this very ponderous machine with its massy weights can- 
not be casily managed, without some assistance from me- 
chanics. 

On reading the foreyoing particulars, it will be cbserved, that 

ifa load is taken up on the outer pin, and is found to exceed 
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2000]b. it must be let down and disengaged ; that this ““ponder- 
ous machine" mustbe drawn in, and the “stirrup” with its chains, 
&c. must be lifted off from the outer pin by a tackle, and hung on 
the inner pin; the “ ponderous machine” must then be run out 
again; and again the load must be taken up by the “ great oaken 
lever ;"” onecke weight must be lifted off, and another on, by a 
tackle ; and then the load is ready for being weighed. 

The foregoing citcumstances form such a contrast with the 
simplicity, portablencss, and conveniency, of my apparatus. and 
with the case with which my beam is used ; where neither oaken 
levers, tackles, pondcrous machines, nor massy weights are want- 
ed; and where no change of the load is necessary whether it be 
light or heavy,—that even a comparison pays a compliment to the 
Patent Bulance. 

Much ingenuity is certainly discovered in the construQiion of the 
machinery attending the Leipzig Balance ; but, unluckily this in- 
Renuity is expended on encreasing the Jabor und expense heyend 
what is necessary, and in rendering the instrument inapplicable 
to domestic purposes, and uselcss for small weights. 

Had the author seen the simple mode of weighing loaded car- 
riages in New-England, I suspe@& he would have saved his enpra- 
ver's fee, and the trouble of writing his description, except that 
part describing the sensibility of the beam, in which ] should sup- 
pose it must exceed any scale-beam. 

__ In the volume before mentioned, is the following passage, page 
778, column Ist, under the word Steelyard. 

“Tt was the statera of the Greeks and Romans, and seems to 
“have been more confided in,by them than the Balance; for 
“which reason it was used by {ge goldsmiths, while tse Balance 
“ was the instrument of the people.” 

Some remarks on the advantages which give my system of 
weighing a superiority over Scales and Weights, will close the 
present description. To render them concise and intelligible,they 


are presented in the form of distinét Positions, demonstrated by 
facts. 


POSITION Isr. My system is not liable to the Errors 


towhich Scales and Iron Weights are subjected. 


Demonstration by Facts. 

Iron weights are liable to continual variation by rusting. 

My brass cased weights are not liable to that variation. 

Iron weights, from their brittle nature, are subjoeAcd to having 
picces broken off, which. from the roughness of their con- 

. struction, might not be noticed. 

My weights are not of 2 brittle substance, and by being neatly 
turned in a lathe, ifan accident befalls them, it is immediately 
discovered. 

Jron weights are subje€led to the loss of the led, by which they 
are adjusted, and of that which is added, to corre& the in- 
juries of time. 
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‘My weights, having no lead on the outside, can suffer no such 
loss. : 

Iron acquires a magnetic attraction, and that attra€tion may at 
reciprocally between weights in the scale and others on the 
ground. 

My weights can acquire no such attradiion. 

The swan-neck ends of a small scale-beam may in one minute be 
so altered with a hammer, as to make one scale give more, and 
the other less than just wéight. 

My beam admits of no such alteration. 


POSITION 2n. My Balance with its apparatus is less 
expensive in the first cost, in repairs, in transporting, 
and in using, than Scales and Weights. 

Demonstration by Facts. 
A scale, beam, weights, &c. purchased not long since, for weigh- 


ing hogsheads, cost the following prices: 


The beam, - - Dolls. 46 66 


Adjusted weights, for 112Ib. dolls 4 34 
the amount of 20cwt. would be - 86 80 
Chains and irons for the scale bottoms, - - 2 iar 8 


The cost of the scale bottoms and triangles are un- 
known, and are therefore omitted. 





Dolls. 157 23 

The Patent Balance for weighing 20 cwt. costs as follows at the 
Manufagtéry in Boston : 

The beam doll. 40. The weights with grosses, 17 50 D.57 50 

The scale skid and balance weight, - -~— = 13 75 


Box to contain the weights, ped Thee 41 
Cost of the Patent Balance, dolls. 71 66 

Saving in favour of the Balance, 85 57 

157 25 


The frame and the screw are omitted in this estimate, because 
the triangle could not be given in the other; if both were insert- 
ed, the difference would be still greater. 

Scales for weighing a ton, are accompanied with forty iron 
weights; the corrosive quality of those weights produces a neces- 
sity for frequent repairs, and their great number makes those re- 


- pairs expensive. 


A Patent Balance for weighing a ton, is accompanied with, 
three brass cased weights; the quality of the metal is such, that 
they can very seldom want repairs, and the number of weights 
is so small, that the expense of those repairs must be trifling. 

One or two teams are necessary for transporting scales, 
weights, and their apparatus for weighing a ton. 
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One man witha hand-cart, can transport the Balance with all 
’ its weights and apparatus for weighing a ton. 

The expense of transporting articles to scales to be weighed, 
is considerable, and if the weights arc to be lifted off and on for 
each draught, the labor is immense. 

The Balance is set up either in the store or out of it, is moved 
with facility without being taken down, and two hands only are 
necessary for weighing hogsheads; which are taken up and 
weighed with case and expedition, over the spot where they lie. 


POSITION 3p. The Patent Balance is calculated to 
give Neat Hundreds or Gross Hundreds, as the article - 
to be weighed may require, without reducing one into 
the other. 

Demonstration by Facts. 

Small weights accompany the poizes, which add exactly 12 
per cent thereto; these are called grosses. The poize alone 
gives neat hundreds; but, with its gross, every hundred isa gross 
hundred, or 112lb. and every pound is a gross pound, or the 100th 
part of 112lb. Tron this construction arise: the following ad- 
vantages. 

Ist Neator gross weight is given, without reducing one into 
the other. 

2d When quantities in gross weight are to be added together, 
the operation is performed by simple addition, instead of com- 

ound. 

: 3d The value of articles in gross weight, is calculated by sim- 

ple multiplication instead of compound, provided the price be 

named in dollars and cents. 

ath By thus dividing the gross hundred decimally, the price of 
every pound is just as many cents,as the hundred is dollars, pro- 
ducing an exadl correspondence with our currency. 


POSITION 4ru. Some Correct Instrument, more con- 
venient than Scales and Weights, is much wanted in 


a the Market. 


Demonstration hy Fact. 

A considerable proportion of the small meat sold in the mar- 
ket, is taken by the purchaser without seeing it weighed, because 
but few come accommodated with scales and weights, compared 
with the whole number of persons who supply the market. If 
the Patent Balance were introduced, its conveniency would re- 
commend it to many who find scales and weights too trouble- 
some to transport a considerable distance. 

A Balance for weighing 100 or 120 pounds may be calculated 
for its small poize to weigh one pound, or two pounds, or four 
pounds, the larger poize in cither case, being 8 pounds. If the 
small poize be one pound, the bean with that alone will weigh a- 
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iva. o, ‘On the beam corresponding to one ounce. . If.the small poize be 
Fines. “two poynds; the beam with that alone will weigh 
ET two pounds L1ONe Weign aby article not 


Neaerss” @xegeding 20 to 24 pounds,each notch correspanding to 3 ounces. 
SSK" Tf the small poize be four pounds, the beam with that alone will 
s" ) - wwoigh any article not exceeding 34 to 40 pounds, each notch ®or- 
* 1 yesponsling to four ounces, or a quarter of a pound. ae 
i. «© . By this it will be observed, that each division on the beam 


corresponds to as many ounces, as the eek weighs pounds, and 
that the poizes make excellent weights for scales also. 

. To the foregoing positions, I hope to be enabled to add the fol. 
lowing—That the Councits of the City will not permit it to be 
said, that Philadelphia furnishes the only municipal body, who 
would check the progress of the useful arts in America. Whe- 
ther this hope is to be realized or not, l respectfully solicit, that 
atthe next meeting a final decision may take place, as itis now 
nearly three months since my Memorial was presented. 


I have the honour to be, 
- with duce respeét, 
Gentlemen, your humble servant, 


BENJAMIN DEARBORN. | 


: Sheer | 


Mr. Dearsorn presents information that he will- 
attend at four o’clock on Saturday afternoon the 26th 
instant, at Mess’rs SHOEMAKER & Benrrett’s office, 

No. 9 south front street, for the purpose of exhibiting 
the Patent Balance to those Gen tTLEMEN of the Coun- 
cILs, who may wish to examine its operations but have 
not yet had an opportunity. Ifthat period-be inconve- 

nient to any Memsenr, he shall be waited on at any 
other time he may appoint by a line, left at No. 56— 
Walnut strect. : 

. If it should rain on Saturday afternoon, the same 
hour on Monday, or the next fair day, will be appro- 
priated to the purpose. ‘ 


Philadelphia, Feb. 24, 1803. 


Demonstration and Experiment in reply to question 3d. 


The power of expansion or contraction influences a bar of metal in all its parts equally, provided 
the whole be of one kind, and be equally subjected to the effects of heat or cold. If the given dis- 
ance between the pivots of a beam be une. and the length of its shaft be twenty, then the former, 
will exp2nd or contract in the proportion of one, to twenty. of the other, whereby. the cormparatire 
distances and the equilibrium are preserved. ‘Wherefore, if a beam could by the Winter’s frust, be 
reduced to one half of its length in Summer, -the proportion of the parts-and the power of the 
«cights suspended thercon, must remain unchangeably the’'same. © *.> Fe aw epee 3 

But as sone minds receive fuller conviction from experiment than from’ mathematical demonstia- - 
tion, they may be less satisfied with the foregoing than the following. ” : oh 
> @n the evening of January 21st, 1804, I took a small balance in my room, and suspended sixtcen - 
pounds on oe hook, which I balanced ae the Puize at ri proper Recap the ere ogra ‘ 
was suspended just by it, stamling at 38 degrees, br.6 $a ove’ pe “‘Argezing . pout. 5 1 then + 
removed both into the open air, ni they wert tended meek (etn ot ong hour, hea”: 
the thermometer fell to 10 degrees, or 22 below the-freezing point ibe wilghtt args’ again Patan * 
the beam as at first, and an exact equipoize was produced ps in the { er experiment, © &,. Bs1S 

I next placed the beam in a vessel of waters which‘was ‘made #to’ U, whe tehy ‘its temperature : 
was carricd to 212, it was then taken out, and the weights Gerg pYpilt od, Fith gs much-expedi- 
tion as possible, when the result, as before, was in exact Equipgize.Qy 

Thus the instrument was cooled, to sixty sm degrees below Bumme 
dred and thirty six degrees above it, without producing ‘a y iat TOL | Coss 
can Satisfy himself by similar experiments. © +.7x4%? UREA Tes 1% aaa 2 ee 

After a strict scrutiny by a Committee of the Honprabie GEL ies ras pai 
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This act secures to the purchaser the Stamp af a Sworn Sealer.ph ty 
Since the cbave period, Certificates of the accuracy and canyeni 
wo multiplied, that there is not room for their inserGpn in dbis 
In every complaint of a difference in the weight of gri Bridks 
nalance and by scales and weights, it has been the. Subscriber's a srt 
cause of the cifference, when he could come af the acalesand weights; With’ 
¥aS made: and in every instance of the kind, which bas yet cottie £3. knovjedge, 3 
has been found tc originate in an error of the Scale Beam, ‘or the eights, of tn both... oY 
In one inst: ace, fire iron weiglits required no less than ten pounds arid hhalf én ‘ounce of lead toad- « 
“ust them with the standard ; sficr which, the weight given by shes Proportiongl _bylance;\-and that 
den by the seaics were exactly correspondent, which before disagreed esscptially.27: i eh 
The Subscriber therefore respectfully solicits, that wheneyerte® compplaifitwof wuhe'* hind. arisesit 
may be traced to its true source, and that its credit. may be ‘carried to the § mt whers it, hein. % 
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«_-Description of the use of the Proportional: Balance... 
The weights {a1 the diffe:ent sizes of this Balance, consist bf:.thé following ‘tiriety—nsmely, 
1 tb. 2 Mo. ¢ Ib. 8 Ib. 16 Ib. and 32 Ibh.—every Beam is ‘calculated Jor two of the above: mentaned 
weights ; one of which is rlways twice. or four times, or eight times, as heavy. as the other. “+ vas 
One of the £.:t sices of the beara is numbered for the larger, apd the: other “for “the:smaller, of : 
those two weiets. Near where the numbers begin, 2 stamp is bopressed on each side of-the beam, 
lesignating what weight telongs to cach si'le of it. Uber oith els oro ee ae i oe 
For example. weights of 16 and 32 pounds are applied to the larger beam, ‘Which on one sidé are - 
sampec #*. 14. and on tle other P. 32. When those two are not gufbcient : for weighing the Guan-— 
de nich s hewn is cesigned to draw, more of the larger weights are added ; the number of them 
ring shor at the stamp 2 P. $2, or 3 P. 32, &e. Any article not exceeding the numbers on the _ 
mol its of tle bam. may be weighed br either of the weights separately -g.Angx, article not ex" 
ceedi:yr tne rumbers on the /arge side of the beam, may be weighed by the Jape weight separately; . 
ar eather of those articles (if not wo light) may be weighed by both of Perot ee If both. 
tre or. the numbers on both sides, where the weiyzhts hang, must beaded > Shy greater number 4 
af weights be used. the numbers where they all hang must be aiden, Mar crea ee the weight of 
che article. It is to be observed. that all numbers for the large Weights, are jo! sken Yrom athe 
¢ side of the beans; and fur the small weight, from the small sidesy,By - ese Femarks it ra 
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ye noticed. that in weighing an article of two thousand pounds, 7wo"Z? d Ckongeea may be made - 
hf, wor, to elect jth” 


tw different arrangements of the weights, to prove the accuracy of the insttum 
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errors if inaccurate. A lege 85 
Those who wish to weigh ounces with beams of the smaller sizes, “mz se accom afed . with 
srnall weights for the purpose. on application at the Factory. 2 353 “epigt Erie hae 

The troubic of tifting the larger weights is reduced by means of athain, sx ciently Jang to let the. 
weight rest on the ground, while the hook hangs on the beam. The other Seight. may be_bung 
= ” ro aes pe tae isx% 


spon the lower links of the chain. pee 86 et gh Peery Be ie fs 
j By late improvements in the apparatus, the largest hogsbeads me DowMaken sprabd welpbed. 
(without being rolled from their stations) by the labor of two nen only, with ettreine esse and £2 ibys = 
To those Gentlemen whe have received consignments of Balances, and have promoted ‘the satesz? 
by their attention. and the exertions of the Subscriber by theig punctuality, heAinccrely Jenders «his. 
thanks, and sclicits « continuance of their orders, which will fT chim bes Prous Siewlaeeas — 
Bostox. Jrvr. 1804. ot 2.3 SEMA LIN DEARBORN, . 
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DEARBORN’S System for weighing with Ease, DispaTCH, and PRECISION ; 


Purchased for Half the Cost, and used with Half the 


Labor, of Scales and Weights. 


eg eg ss 


—CUBSURIBELR, Patenteé at the PROPOR LIUN AL BALANCE (which has been usually 


meres - 


-———3 =o 


. 
ee a meter ee ma ee ene 


: Patent Balance) informs the Public, that he has now the Sole direction of manufacturing 
ing that valuable instrument ; and adds his assurances, that no efforts shall be withheld for 
g the reputation which it has already gained. — 

; the time this Balance has been known to the’public, the three following questions have 
y been put to the Proprietor. 

not your Balance liable to be often out of repair ? 

what consists the difference between this and the common Steelyard? 

ill not the eficcts of heat and cold tend to destroy the accuracy of the Instrument, by ex- 
uvd contracting the Bean ? 

owing Facts, Demonstrations and experiment, ate replies to those questions. 


Facts in reply to question 1st. : 


dance which was originally made for experiment, was for commentic use, and in calculated 
ing 234 Ib. ‘The Subscriber has the written testimony of s (cendeman of undoubted vera- 
he shewed him the Instrument in the year 1783. 

he time of its being finished it has been much and roughly used, notwithstanding which, it 
as yet, not the smallest indication of the want of any repair. 

st Beam for weighing large draughts was made since the Patent was obtained ; it has been 
wiv four years, and has been exercised in weighing at least sixteen thousand hogsheads. | 
vot yet required even a second painting or any other repair, and performs exactly as at 
out exhibiting the least testimuny of defect. ? 

er proofs of its durability be sought, time only can furnish them. 


Demonstrations in reply to question 2d. 


The 
mmon 


elyard. 





The Principles of the Common Stcelyard explained. 


4s of the three pivots appear m the centre of the breadth of the Beam: ¢ is the centre of 
won which the beam turns in the arch ofa circle: 6 is the point where the article to be 
+ suspended, and ¢ is the point where the poize is suspender, both being esove the centre of 
While the beam remains level, the horizontal distances of these points of suspension 
‘entre of motion, are ed, andee. Depress the larger end of the beam until the point 6 
nd the point ¢ will rise toy. It is evident, that oh the falling side the horizontal distance 
‘eased to a f, and on the rising side, the horizontal distance @ ¢ is reduced to a A. 

“an encreasing power on the falling side. the reducing power on the rising side is overcome, 
vilibrium is destroyed. Hence the reason why the Conunon Steelyard, and every beam 
d on those principles, must ever be liable to error and to fraud. 

¢ radical error above exemplified, two other errors are united in the Common Steelvard ; 
h are carefully avoided in the construction of the following instrument. 


The 
yortional 


lance. 





€ principles of the Proportional Balance explained. 


ig of two pivots appear near the shousdcr in the beam, @ is the centre of motion. upon 
bear turns in the arch ofa circle : 4 is the point where the article to be weighed is sus- 
dc is the 008 where the poize is suspended, both being on a@ dine with the centre ui 
While the beam remains level, the horizontal distances of these points of suspension from 
of motion, aread andae. Depress the larger end of the Beam, umil the point 6 fills to d. 
nt ¢ will rise toe. It is evident that the horizantal distances are both reduced, and tha* 
on of distances is always equal or proportional, on both sider of the centre of motion.. 
eam preserves its vibrations like a Scale Beam, and hence the reascn why Ko art in 
nt, can render it a fradulent instrumen’ sch elie cient: 
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A List of WEIGHTS 


which accompany Beams of diffcrent sizes, with 


—_- na Se ee -_— 


BEAM for 1000th.aZernts - - 2 
* Weights 16th. and 32m. - - 8& 
ditto with Chain. Weigid 32 Wh. 





x5 


-_— eae 7-9-0005 


Su 
75 
s:)) 


28 
nh feach Weight aanexed, lise with feitied a 
e price of eac eight aIwnez dite with grossis for 8% 3? 32 
x ear. BEAM fur 1100 lb. a Qeenis - - 22 —2 
AMERICAN, # ENGLISH Mego Vo Weights 16 tb.and 5:15 = = 8 Sug 90 FY 
A Brass Weight of 4 Ounces 40 FRENCH ditto with Chain Weight 37 th. 31 75 
po - 8 Ounces “6S oe DUTCH ditto with grosses fer 15 & 52 He 
ditto cased do. 11d. $5 Weighens  e ene am Loew it SRE 98 i 
: ditto 2\b. ae ea) $1) Weights Jol. aniSlih. - - 8 =F ae , 
pre au. 3 35 1 4y| ditto with Ciwin-Weight 32 ib. - as 53 
; ditto 8 ib. 1 75 2 | _ ditto with grosses fur 16 & 32 - Sil oe 
| ditto 16 b. 3 — 3 95) BEAM for Isw ib. Qeents - 2% —? 5. gs. 
ditto with Chain, 161b. 3 7s ¢ | Weights iow. and 32lb. - - 8 Pa 
ditto "39 Ib. $ 50 rope ditto with Chain- Weight 32 tb. $3 75 
edite with Chain, 32 Ib 6 7s 7 25} og aitt? with xrisses for 16 & 32 3 
ditto Gross wt. for 8 Ib — 75 BEAM fur 1400 Ib. a 2eents - 28 —2 56 
ditto do. for 16 Ib. 1— Weights 16 1b. andS2Ib. - - 8 so 
ditto do. for $2 Ib. 1 9s ditto with Chain-Weight 320. 37 75 
- f BE A ditto with for 16 & 32 40 = 
A List o MS APPARATUS for the abvve, SETS Vo. 15 19 22. 
wT different sizes, and the Weights accompanying | BEAM for 1800 lb. ¢ 2eents - - 30 —2 gy 
| them, with their prices annexed. Weights 16 Ib. and 2 of 32Jb. 34 ra ay 
, Secs. § ets. ditto with Chain-Weight 32 't. 45° 25 
| BEAM fr 400. - - = = aie 6 ditto with gross for 16 & 2 for 52 48 75 
Weights 4lb.and8Ib. - - - 3 — —| BEAM for 1600 Ib.a 2cents - S2 - 2 4g — 
ditio with a weight of 4 ez. 6 40) Weights 16 Ib. and 2 of S2 Ib. 14 mae 
ditto witha gross forS - 7 18 ditto with Chain- Weight 5> lb. 47 2: 
Weights 4lb.andB. - - - 3 a BEAM for 1700 Ib. a Qeents. - S$ =? gy 
ditto with a weight of 4 ez. 6 90; Weights 16 tb. and 2ofS2th. 4 =} 4 
ditto with s gross for 8 - 7 65 Gitto with Chain-Weight S- Ib. 49 25 
BEAM for 200\b.a2eents © 2° 4 = 8 25 ditto with pros for 16 and 2 for S? SU 
Weights 4ib.and16lb. - - 4 25 [BEAM for 1809 lb. a 2eents - 36 —2 55 
Aitto with a wcight of 402. - 8 65; Weights 16 th.and2of3olh - 14 a - 
Gitto with a gross for 16 + 9 65 ditto with Chain-Weigh: $2 Ib. $1 25 
BEAM for 500 Ib.e2eents®- - 6 —?2 go 95! ditto with gross for 16 and 2 for S2 $4 75 
Weights ¢Ib.and 161. - - - 6 25 BEAM for 1900 Ih. a 2cents - 38 —2 55 
ditto with a weight oféez. - 10 65] Weights 16 Ib. and 20f52 tb. - 14 a 2 
ditto with a gross for 16 ~ - 11 6; ditto with Chain.Weight 32 Ib. $3 25 
APPARATUS for the above, SET Ne or2.  lacasr ee age eee 56 75 
t BEAM for 400. eQeents - - 8B — Wei TA SB Yh, ana feta. - 2 gg L 
Weights 4b. ant 16 Ib. - pee eB ads Seal cdr peng deol e-th eal aul tigi 
| Gino with weight of4es. > - 1 6h “Ruabae eee a 
Gatowithagrosforl6 « - +: Sale ee s8 75 
| iret $00 a - - 10 mt uM 7s APPARATUS for the above, SETS No. 23 to 34. 
Wei ts 8. = 1 . @ e gq BEAM for 1 ton, or 2240. alc. 44 a0 R : 
ditto with a weight of oz. =, = 15 55] Weights 16Ib.& 2of 32 ib. - 14 —} 2% 
ditto with for 8 and 16 17.10] — ditto with Chain-Weight 32 Ib. 60 os! 
 BAGN hu @ Band 161 > =” 4 755 1° 75] peas for 2500 lb. tan pis 
| ditto with grosses for Band16-——«. «,«38 $0] Weight 16 tb. and 3 of 32 1b. - 19 xt 6 30, 
| APPARATUS for the above, SETS Ab. 3 to 8. _— _ ee eee 32 Ib. 70 75; 
| BEAM for700Ib.e2ecents - -16 — itto with gross for 16 & 3 for 52 7S 
Weights $lb.and 16lb. - - 4 75$. 18° 75| BEAM for 30001b. e2eents - -60 —? 79 59 
ditto with grosses for 8 & 16- © 20 .50 cights 161b. and 3of32Ib. - 19 Sv 
SEAM for B00. a 2cents s*- 16 —? 9 ditto with Chain- Weight 32 fb. 80 75 
| Waghs $%. nl 2 a 7 O55. 7 Hk er Bs $0 
: yee prs age oy Ht b. : = ve APPARATUS for the above, SETS Ad. 35 to 50. 
Gittodo, withChain-Weightel16Ie: * 26 50) PEAM and Weights for 4500Ibs. toweigh? 09 _ 
ditto do. with grosses for 8k 16 26 Wet Carriages, 
| SEAM for 900 Ib. a 2cents. = - 38 —?- 95 95]. ing Bea of the Apparatus for the foregn- 
Weights &lb. and 32th. - - 7 ry ie Deeins we he propeneices Sermoren 
ditto with Chain-Weight $2Ib. - 6 Ss < number of articles aad thcir di- 
| &itto with grosses for 8 and 32 01 eer 


APPARATUS for the above, SETS No. 9 to 14 


e 


Fo ae a Seeman T ne air a aa al ee a ee St e 


~ 


BEAMS with weights for wciching 10000 th. or 8 
greatcr quantity, will be furnished if applied fre. 


tPo@oe: 


A Lin of ARTICLES 


“which cane: tive tiie Anoarntus for Beams of dif- 
ferent s?zen. with the price of each article annexed. 
Fur sucll Beame. 





Na... Tin Seale, - - B81 & 
2. Tir, Buiance Car +, with Sune xu 
3 A Stand. with Guards ee ti— 
For Bere: from Ol, te 60 Le. 
(No. 4. Feld'ng Soule and Skid, Iqt size, - 6 = 
S$. Seat, Clsins, Branch, & Skid Istsize 7 25 
6. Brass Balewe Case vith SLot . 1 — 
7. Stigw aa Lum, Ist ice,  - - 41 
8. Franse 2.0! Gu:nd, Jet aire, ° - § 
9. Box for Weighs ° 
Je Mea from 600 15, ¢5 900 HE. 
No.10. F: wwling Sesie ani skid, 2d <ze ° ra 
PTT. seah. Chins, Gv & Shi, Wd size 8 
12 Brass B:!auce Cone with Siut, 2 1 
15. Sree and Ler, Sd size, - + 2 
4. France wits. Grants, 2d size -. 6 
15. Box fe Weights - eis ces Vie 


For Reanws frm 900 Jb. tc 1400 1b. 
No.16. Foldine Seca: and Skid. 3d size ° 
17. Scale, C!usinss, Brancl, & Skid, amet 
18. S-rew and Lup, Sd size - 3 
19. Frame with Guards, &isize - - 6 
20. Single Ira: lever with Chain 7 
21. Box for Weights . 


Tor Brome from 1400 |b. ts 2000 lb. 


rt Siseet essen te 


No.2. Folding Scale and Skid, 4th size - GS=— 
93. Scale, Chains, Branch & Skid, ¢thsize, 11 — 
25. Brass Balance Case with Shot. . 1 7: 
25. Serew aml Loop, 4th size © 2+ 4 = 
Sj. Frame with Guards, 4th size -_ 
27. Box for Weights, Branch and Chains 60 

Fir Berme f-um 2000 lb, to 3000 tb. 

No.26. Feilding Scale ard Skid, Sth size 10 — 
29. Seale, Chains, Branch & Skid, Sth size, w 
30. Brass Balance Case with Shot, - . 7s 
31. Screw and Le«ip, Sit size, ° 25 
$2. Frame with Guards, Sth size hue ; 7s 
33. pare, Iron Lever with Chains - 12 — 
“S.A pair of [ Grapncls, ° . ° 10 —_— 

i 3S. A pair of Cunhooks with Chains - § ® 

ETS e Case with Shot fur Canhorks 75 
$7. Box for Weigirts, Branch, and Chain 75 


For Broms to scriek Loaded Carviceee. 
| ¥0.58. A Scale to hold the Camiage with its load 
39. A small Scale with Chains for the verge 
| 0. A Balance Case with Shot - 
‘fs the above may cary in site, the prices are not coviel iff 
N.B. BALANCED PLATFORMS are also furnish- 
ed tor driving Loaded Carriages on, and weighing 
them accurately , without suspending them from above. 


From Ten to Trent: per Cent is addled to the foregoing price 
the Expense and Risque of the Pasentee 
oe SE EES 
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